BACKGROUND: Many academic pediatric hospital medicine (PHM) divisions have recently increased in-house supervision of residents, often providing 24/7 in-house attending coverage. Contrary to this trend, we removed mandated PHM attending input during the admission process. We present an evaluation of this process change.
RESULTS:
We identified 182 and 210 admissions in the before and after cohorts, respectively. Median time between emergency department admission request and inpatient orders was significantly shorter after the change (123 vs 62 minutes, P < 0.001). We found no significant difference in LOS, the number of changes to initial resident antibiotic choice, standard of care, or RRTs called within the first 24 hours of admission. Maintaining high-quality patient care, optimizing patient safety, and providing adequate trainee supervision has been an area of debate in medical education recently, and many physicians remain concerned that excessive regulation and duty hour restrictions may prevent residents from obtaining sufficient experience and developing an appropriate sense of autonomy. [1] [2] [3] [4] However, pediatric hospital medicine (PHM) has seen dramatic increases in evening and nighttime in-house attending coverage, and the trend is expected to continue. 5, 6 Whether it be for financial, educational, or patient-centered reasons, increased in-house attending coverage at an academic medical setting, almost by definition, increases direct resident supervision. 7 Increased supervision may result in better educational outcomes, 8 but many forces, such as night float systems and electronic medical records (EMRs), pull residents away from the bedside, leaving them with fewer opportunities to make decisions and a reduced sense of personal responsibility and patient ownership. Experiential learning is of great value in medical training, and without this, residents may exit their training with less confidence and competence, only rarely having been able to make important medical decisions on their own. 9, 10 Counter to the shift toward increased supervision, we recently amended our process for pediatric admissions to the PHM service by transitioning from mandatory to on-demand attending input during the admissions process. We hypothesized that this would improve its efficiency by encouraging residents to develop an increased sense of patient ownership and would not significantly impact patient care.
METHODS Setting
This cohort study was conducted at the Golisano Children's Hospital (GCH) at the University of Rochester in Rochester, New York. The pediatric residency program at this tertiary care center includes 48 pediatric residents and 21 medicine-pediatric residents. The PHM division, comprised of 8 pediatric hospitalists, provides care to approximately one-third of the children with medical illnesses admitted to GCH. During the daytime, PHM attendings provide in-house supervision for 2 resident teams, each consisting of a senior resident and 2 interns. At night, PHM attendings take calls from home. Residents are encouraged to contact attendings, available by cell phone and pager, with questions or concerns regarding patient care. The institutional review board of the University of Rochester Medical Center approved this study and informed consent was waived.
Process Change
Prior to the change, a pediatric emergency department (ED) provider at GCH directly contacted the PHM attending for all admissions to the PHM service (Figure 1) . If the PHM attending accepted the admission, the ED provider then notified the pediatric admitting officer (PAO), a third-year pediatric or fourth-year medicine-pediatric resident, who either performed or delegated the admission duties (eg, history and physical exam, admission orders).
On June 18, 2012, a new process for pediatric admissions was implemented (Figure 1 ). The ED provider now called the PAO, and not the attending, to discuss an admission to the PHM service. The PAO was empowered to accept the patient on behalf of the PHM attending, and perform or delegate the admission duties. During daytime hours (7:00 AM25:00 PM), the PAO was expected to alert the PHM attending of the admission to allow the attending to see the patient on the day of admission. The PHM attending discussed the case with the admitting resident after the resident had an opportunity to assess the patient and formulate a management plan. During evening hours (5:00 PM210:00 PM), the admitting resident was expected to contact the PHM attending on call after evaluating the patient and developing a plan. Overnight (10:00 PM27:00 AM), the PAO was given discretion as to whether she/he needed to contact the PHM attending on call; the PHM service attending then saw the patient in the morning. Residents were strongly encouraged to call the PHM attending with any questions or concerns or if they did not feel an admission was appropriate to the PHM service.
Study Population
The study population included all patients <19 years of age admitted to the PHM service from the ED. The pre-and post-intervention cohorts included patients admitted from July 1, 2011 to September 30, 2011 and July 1, 2012 to September 30, 2012, respectively. These dates were chosen because residents are least experienced in the summer months, and hence we would predict the greatest disparity during this time. Patients who were directly admitted via transport from an outside facility, office or from home, or who were transferred from another service within GCH were excluded. Patients were identified from administrative databases.
Data Collection
Date and time of admission, severity of illness (SOI) scores, and risk of mortality (ROM) scores were obtained from the administrative dataset. The EMR was then used to extract the following variables: gender; date and time of the ED provider's admission request and first inpatient resident order; date and time of patient discharge, defined as the time the after-visit summary was finalized by an inpatient provider; and the number of rapid response team (RRT) activations within 24 hours of the first inpatient resident order. The "order time difference" was calculated by subtracting the date and time of the ED provider admission request from the first inpatient order. Cases in which the order time difference was negative were excluded from the order time analysis due to the possibility that some extenuating circumstance for these patients, not related to the admission process, caused the early inpatient order. Length of stay (LOS) was calculated as the difference between the date and time of ED admission request and date and time of patient discharge.
The first 24 hours of each admission were reviewed independently by 3 PHM attending investigators. Neither reviewer evaluated a chart for which he had cosigned the admission note. Charts were assessed to determine whether a reasonable standard of care (SOC) was provided by the inpatient resident during admission. For instances in which SOC was not felt to have been provided by the resident, the chart was reviewed by the second investigator. If there was disagreement between the 2 investigators, a third PHM attending was used to determine the majority opinion. Due to the nature of data collected, it was not possible to blind reviewers.
PHM attending investigators also assessed how often the inpatient resident's antibiotic choice was changed by the admitting PHM attending. This evaluation excluded topical antibiotics and antibiotics not related to the admitting diagnosis (eg, continuation of outpatient antibiotics for otitis media). A change in antibiotics was defined as a change in class or a change within classes, initiation, or discontinuation of an antibiotic by the attending. Switching the route of administration was considered a change if it was not done as part of the transition to discharge. Antibiotic choice was considered in agreement if a change was made by the PHM attending based on new patient information that was not available to the admitting inpatient resident if it could be reasonably concluded that the attending would have otherwise agreed with the original choice. If this determination could not be made, the antibiotic agreement was classified as unknown. Data regarding antibiotic agreement were analyzed in 2 ways. The first included all patients for which agreement could be determined. For this analysis, if a patient was not prescribed an antibiotic by the resident or attending, there was considered to have been antibiotic agreement. The second analysis included only the patients for whom an antibiotic was started by the inpatient resident or admitting attending.
Finally, RRT activations within the first 24 hours of admission in the 2012 cohort were evaluated to determine whether the RRT could have been prevented by the original admission process. This determination was made via majority opinion of 3 PHM attendings who each independently reviewed the cases.
Statistical Analysis
The distributions of continuous variables (eg, order time difference, LOS) and the ordinal variables (ROM and SOI) were compared using Wilcoxon rank sum tests. v 2 tests or Fisher exact tests were used to assess the differences in categorical variables (eg, SOC, gender). All tests were 2-sided, and the significance level was set at 0.05. Analyses were conducted using the SAS statistical package version 9.3 (SAS Institute Inc., Cary, NC) and SPSS version 21 (IBM/SPSS, Armonk, NY).
RESULTS
The initial search identified 532 admissions. Of these, 140 were excluded (72 were via route other than the ED, 44 were not admitted to PHM, 14 were outside the study period, and 10 did not meet age criteria). Therefore, 182 admissions in the 2011 cohort and 210 admissions in the 2012 cohort were included. For all patients in the 2012 cohort, the correct admission process was followed.
Demographic characteristics between cohorts were similar ( Table 1) . Data for ROM and SOI were available for 141 (78%) 2011 patients and for 169 (81%) 2012 patients. The distribution of patients over the study months differed between cohorts. Age, gender, ROM, and SOI were not significantly different.
The median difference in time from the ED provider admission request to the first inpatient resident order was roughly half as long in 2012 than in 2011 (123 vs 62 minutes, P < 0.001) ( Table 2 ). There were 12 cases in which the inpatient order came prior to the ED admission request in 2012 and 2 cases in 2011, and these were excluded from the order time difference analysis. LOS was not significantly different between groups (P 5 0.348). There were no differences in the frequency of antibiotic changes when all patients were considered or in the subgroup in whom antibiotics were prescribed by either the resident or attending. The number of cases for which the admitting resident's plan was deemed not to have met standard of care were few and not significantly different (P 5 1). None of these patients experienced harm as a result, and in all cases, SOC was determined to have been provided by the admitting PHM attending. The frequency of RRT calls within the first 24 hours of admission on PHM patients was not significantly different (P 5 0.114).
When only patients admitted during the night in 2011 and 2012 were compared, results were consistent with the overall finding that there was a shorter time to inpatient admission order without a difference in other studied variables (Table 3) .
DISCUSSION
The purpose of this study was to evaluate an admission process that removed an ineffective method of attending oversight and allowed residents an opportunity to develop patient care plans prior to attending input. The key change from the original process was removing the step in which the ED provider contacted the PHM attending for new admissions, thus eliminating mandatory inpatient attending input, removing an impediment to workflow, and empowering inpatient pediatric residents to assess new patients and develop management plans. Our data show a reduction in the time difference between the ED admission request and the inpatient resident's first order by more than an hour, indicating a more efficient admission process. Although one might expect that eliminating the act of a phone call would shorten this time by a few minutes, it cannot account for the extent of the difference we found. We postulate that an increased sense of accountability motivated inpatient residents to evaluate and begin management sooner, a topic that requires further exploration. A more efficient admission process benefits emergency medicine residents and other ED providers as well. It is well documented that ED crowding is associated with decreased quality of care, 11, 12 and ED efficiency is receiving increased attention with newly reportable quality metrics such as "Admit Decision Time to Emergency Department Departure Time for Admitted Patients." 13 Our data do not attenuate the importance of hospitalists in patient care, as evidenced by the fact that PHM attendings continued to frequently amend the residents' antibiotic choice-the only variable we evaluated in terms of change in plan-and recognized several cases in which the residents' plan did not meet standard of care. Furthermore, attendings continued to be available by phone and pager for guidance and education when needed or requested by the residents. Instead, our data show that removing mandated attending input at the time of admission did not significantly impact major patient outcomes, which may partly be attributable to the general safety of the inpatient pediatric wards. 14, 15 In our study, a comprehensive analysis of patient harm was not possible given the variable list and infrequency with which SOC was not met or RRTs were called. Furthermore, our residency program continues to comply with national pediatric residency requirements for nighttime supervision. 7 Our PHM division, which had previously allocated 2 hours of attending clinical time per call night, now averages <15 minutes. These data conflict with the current trend in PHM toward more, rather than less, direct attending oversight. Many PHM divisions have moved toward 24/7 in-house coverage, 5 a situation that often results in shiftwork and multiple handoffs. Removing the in-house attending overnight would allow for the rapidly growing PHM subspecialty to allocate hospitalists elsewhere depending on their scholarly needs, particularly as divisions seek to become increasingly involved in medical education, research, and hospital leadership. 16, 17 Although one might posit a financial benefit to having in-house attendings determine the appropriateness of an admission overnight, we identified no case in which the insurance denied an admission.
Safety equivalence of an in-house to on-call attending is poorly studied in PHM. However, even in intensive care units, where the majority of morbidity and mortality occur, it is unclear that the presence of an attending, let alone mandating phone calls, positively impacts survival. One prospective trial failed to demonstrate a difference in patient outcomes in the critical care setting when comparing mandated attending in-house involvement to optional attending availability by phone. 18 Furthermore, several studies have found no association with time of admission and mortality, implying there is no criticality specifically requiring nighttime coverage. 19, 20 One adult study of nocturnists showed that residents felt they had more contact with attendings who were in-house than attendings taking home calls. 21 However, when the residents were asked why they did not contact the attending, the only difference between at-home and in-house attendings was that for attendings available by phone, residents were less likely to know who to call and were hesitant to wake the attending.
This study had several limitations. First, we could not effectively blind reviewers; a salient point given that the reviewers benefited from the new system with a reduced nighttime workload. We attempted to minimize this bias by employing multiple independent evaluations followed by group consensus whenever possible. Second, even though we had 3 hospitalists independently review each 2012 RRT to determine whether it was preventable by the prior system, this task was prone to retrospective bias. Third, there was a significant difference in the month of admission between cohorts. Rather than biasing toward our observed time difference, the fact that more patients were admitted in July 2012-the beginning of the academic year-may have decreased our observed difference given that residents were less experienced. Forth, this study used certain measurable outcomes as proxies for quality of care and patient harm and was likely underpowered to truly detect a difference in some of the more infrequent variables. Furthermore, we did not evaluate other potential harms, such as cost. Fifth, we did not evaluate whether or not the new process changed ED provider behavior (ie, an ED provider may wait longer to request admission overnight given that the PHM attending is not mandated to provide input until the morning). Finally, although LOS was used as a balancing measure, it would likely have taken major events or omissions during the admission process to cause it to change significantly, and therefore the lack of statistical difference in this metric does not necessarily imply that more subtle aspects of care were the same between groups. We also chose not to include readmission rate for this reason, as any change could not conclusively be attributed to the new admission process.
CONCLUSION
Increasing resident autonomy by removing mandated input during PHM admissions makes the process more efficient and results in no significant changes to major patient outcomes. These data may be used by rapidly growing PHM divisions to redefine faculty clinical responsibilities, particularly at night.
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